A new method for identifying biologically relevant sequences by their DNA structure has been described.
The authors use previously documented programs that score di-or tri-nucleotides via empirical parameters trained on the following types of data: DNaseI cutting frequencies, which report flexibility; nucleosome binding, which reports flexibility; disparity of positions in X-ray crystal structures of DNA bound to proteins, which reports deformability; quantum-mechanical energy calculations, which report stability; and mobility on polyacrylamide gel electrophoresis, which reports curvature. Pedersen et al. apply each program to each di-or tri-nucleotide in a genome of interest, then identify significant 1000 bp regions as those containing many di-or tri-nucleotides given high scores by all five programs. Similar calculations on shuffled genomes provide a control, which establishes the probability of finding high-scoring regions by chance.
Conclusions
The authors speculate that several of their 20 predicted regions of 'extreme structure' in the E. coli genome may be positions of kinks in supercoiled DNA. They also speculate, on the basis of results from their 11 clusters of E. coli genes, that functionally related genes might have similar DNA structure. And their finding that promoter DNA is less stable and more curved is consistent with biochemical hypotheses: during transcriptional initiation, the double helix needs to unwind easily, and it is also believed to wrap around the RNA polymerase molecule.
Reporter's comments
The methodology in this paper is sound and potentially important, but it is hard to evaluate the results fully because they contain few positive controls. The next step should be experimental verification of the authors' 20 putatively significant DNA regions. Then can Pedersen et al. can make a convincing case that their new tool makes truly useful predictions. 
